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Observation of cold nuclear fusion in 
condensed matter 

S. E. Jones”, E. P. Palmer”, J. B. Czirr”, D. L. Decker”, G. L. Jensen 
J. M. Thorne”, S. F. Taylor” & J. Rafelski' 
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When a current is passed through palladium or 
titanium electrodes immersed in an electrolyte o 
deuterated water and various metal salts, a sma 
but significant flux of neutrons is detected, Fusion 
of deuterons within the metal lattice may be the 


abundance of deuterium in water is 

nroton. we infer a geological fusion rate constant. A„ of 
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Paketh und Peters: Cber die Verwandlung von Wasserstoff in Helium. 
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blattcrfrage Marchand zu entsprechenden Fesfc- 
stellungen am Objekt, wie auch zu Ausfiihrungen 
allgemeiner Natur v^ranlaBten (1899). Bei den 
MiObildungen liegt das Interesse vor alien Dingen 
in der Art ihres Zustandekommens und auch hier 
griffen Marchands Erklarungsversuche 
aus. indem sie die Ergebnisse J ''“ 
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oiets das lebhaf- 
^iirer, als Forscher, als Mensch 

>RCHA>iDzudenbesten undedelsten. Heute 

. w ._ seien ihm fur seinen Lebensabend die herzLichsten 
add sein Ver- Wiinscbe dargebracht ; moge ihm seine Schaffens- 
■ 0 ci.i Stellung fur die weitere freudigkeit auch fernerhin erhalten bleiben, denn 
u er wissenschaftlichen Tatigkeit (order- arbeiten und der Wissenschaft dienen gait ihm stets 
und damit hat er wohl recht gehabt, als das hochste und so wird es bleiben bis ans Ende. 
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Ober die Verwandlung von Wasserstoff in Helium 1 ). - rj/_ 

Von Fritz Paneth und Klrt Peters, Berlin. i " r ' s ' 

(Aus dem Chemischen Instirut der Universitat.) 


1. Der Grundgedanke dtr Arbeit. 

In den modemenFassungenderPROUTSchenHy- 
pothese, in den astro-physikalischen Berechnungen 
der Lebensdauer der Fixsteme und in den radio- 
aktiven Cberlegungen yber den Ursprung der 
Hess schen Strahlung word stets auf die theoretisch 
zu fordemde Verwandlungsmoglichkeit von Wasser- 
stoff in Helium hingewiesen. Diese Element- 
venvandlung zu realisieren, ist aber bisher nicht 
gelungen, obwohl bereit 3 mit den verschiedensten 

*) Berichte der Deutschen Chemischen Gesellschait 
Jg. 59. Nr. 3 , S. 2939. pie Erlaubnis zura Abdruck 
der .Arbeit habca* Pie Naturwissenschaften dem Vor- 
stande der Deutschen, Chemischen Gesellschait und 
der Schriftleitung de/ Berichte zu danken. 


Anen elektrischer Entladungen unter Zufuhr 
groBer Energiemengen daran gearbeitet worden ist. 

Nun ist die Reaktion selber vermutlich in 
hochstera MaBe energieliefemd ; aus der Massen- 
abnahme der 4 Grammatome Wasserstoff beim 
Cbergang in Helium berechnet sich eine Warme- 
tonung von 6,4 x io 11 cal. Es ist daher gar nicht 
sicher, daB iiberhaupt Energie zugefuhrt werden 
muG, um die Reaktion zum Ablauf zu bringen. 
Eine andere Moglichkeit, die Reaktion nachweis- 
bar zu machen, konnte darin bestehen, daB man 
die an und fur sich unmeBbar langsam vcrlau- 
feade Elementvenvandlung katalytisch beschleu- 
nigt. Der Grundgedanke unserer Arbeit war daher, 
zu priifen,- ob sich Wasserstcff^hn^Erwgiezufiihr 
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Channel 

FIG, 2 Foreground (solid) and background (dashed) counts as a function of 
pulse height (corresponding to neutron energy) in the neutron spectrometer. 
Ten counts have been added to each three-channel bin for clarity of pres- 
entation. ;• ~ 


Channel 
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FIG. 3 Difference spectrum obtained by, substracting scaled background 
from the foreground. Statistical errors^(±l<r) are shown for each eight- 
channel bin. 
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FIG. 1 Schematic diagram of the experiment. Elec- 
trolytic cells are shown on top of the neutron spec- 
trometer. 


FIG. 4 Ratio f foreground rate to background 
rate for each run, in the 2.5-MeV energy’ 
region of the pulse-height spectrum. Statis- 
tical errors (±1^) are shown. 
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Date: Tue, 9 May 89 12:03:56 PDT 

From: koonin@sbitp .bitnet 

Message-Id: <890509120356 . 3be@sbitp.ucsb . edu> 

Subject: report on the ecs meeting ^ . 

To: per ry@ohstpy. bitnet, feng@duvm. bitnet, rlg 2 @yktvmt. bitnet 

X-ST-Vmsmail-To : ST%"perry@ohstpy .bitnet" , ST%"feng@duvm. bitnet , 
ST%"rlg2@yktvmt. bitnet" 

May 9, 1989 
11:30 PDT 

There follows an eyewitness report on the speical session on Electrochemically 
Induced Cold Fusion sponsored by The Electrochemical Society last night in 
Los Angeles. There were about 2000 people in attendance at the Bonaventure 
Hotel. No cameras or recording devices were allowed in the hall, so wia 
follows is a somewhat subjective and incomplete report based on my notes. 

I will also restrict my report to what I consider new information that was 

presented. 7 








PROGRAM: 

The scientific program of the meeting was: 

--"Electrochemically- Induced Nuclear Fusion of Daaterium" (S. Pons and 
M. Fleischmann) 40 min. 


VO' 


--"Observation of Cold Nuclear Fusion in Condensed Matter" (S. E. Jones et al.) 
25 min, 

--"Thermal measurements of D-Pd and H-Pd Systems (R. A. Huggins et al., 
Stanford) 15 min. 

--"Observations of Heat Generation, Increased Tritium Concentration, and 
Enhanced Neutron Count in the Electrolysis of Deuterium Oxicde on Palladium 
Cathodes' (U. Landau et al., Case Western Reserve) 10 mm. 

--"Mass Spectrometric Detection of Hydrogenic Species during Electrolysis of 
D20 at a Palladium Cathode" (E. Struve et al., University of Washington) 10 min. 


--"Electrochemically- induced Fusion of Deuterium: The Search for Neutrons and 
Fusion Products" (J. Jorne et al.. University of Rochester) 10 min. 

--"Evidence for Excess Heat Generation During Electrolysis of D20 (Pd Cathode/ 
Pt Anode) in LiOD - A microcalorimetric Investigation (S. Snnivasan et al., 
Texas A&M) 10 min. 

--"The Fleischmann -Pons Effect: Facts and Theory at an Early Stage of 
Investigation" (J. Bockris et al., Texas A&M) 10 min. 

--"Calorimetry, Neutron Flux, Gamma Flux, and Tritium Yield fr ° m . 

Electrochemically Charged Palladium in' D20' (N. Lewis et al., Caltech) 10 mm. 

These talks were followed by about an hour of questions from the audience to 
all of the speakers. The (by now obligatory) press conference followed. 

PONS and FLEISCHMANN: 

The most surprising part of the Pons -Fleischmann presentation was how little 
things had changed. It was basically a rehash of the same material we ve been 
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omparison of the Y**ay background spectrum me 
op) and the y*ray spectrum shown on television b 
>ottom). a) The background spectrum measured 
faI(TO detector at MIT. Some important terresb 
ave been identified in this figure. The spectrum 
n 84-hour run. b) The Y-ray spectrum of FPH . 
baracteristics of the two spectra are similar; one 
be two detectors have comparable spectral resoli 
b, note the curious structure at about 2.5 MeV ar 
'£208 peak (2.61 MeV), which appear to be artifact 

pectrum can be obtained from KSL-TV in "Utah. 1 



Y*ray spectrum measured by a 3" x 3" Nal(T^) spectre 
a neutron-capture-on-hydrogen experiment, which ut 
(PuBe) neutron source submerged in water. Beca .sc < 
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TABLE 1. Generation of excess enthalpy In Rd-cathodes os o 
function of current density ond electrode slit. 


*Meos ured on electrodes of length 1.25cm end fescaied lo 10cm 


TABLE 2. Generotlon of excess enthalpy in Pd rod cathodes 
expressed os o pfrceniogt of breakeven values. 


? % of breakeven hpsed on Joule heal supplied lo cell and 
anode reaciion 400T ..$► 2020 + '+ 4# 

?* % of breakeven based oh total energy supplied lo cell 
gnd a A ode reoctlon 40D ^ 2DoO + O 2 + 4§ 

*•* % of breakeven based on lolaf energy supplied lo cell 
and for an electrode reaction D 2 + 20D — > 2D£0 + 4e 
with a cell potential of 0.5V. 
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